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[5 7] ABSTRACT 
A portable microwave oven is designed to be powered 
from a domestic power socket with a rating not exceed‘ 
ing 1800 watts for the U.S. market, or not exceeding 
3000 watts for the UK. market. The oven comprises a 
microwave generator for supplying microwave power 
to an oven cavity, a thermal heating element capable‘of 
heating the air within the oven cavity, a fan for forcing 
a recirculating flow of air over the heating element and 
in a continuous ?ow which within the oven cavity turns 
180° over and around food on a turntable rotating in a 
direction opposite to the air ?ow which is then reheated 
and recycled, and a control circuit operative to supply 
continuous microwave power to the oven cavity selec 
tively simultaneously with or separate from the supply 
of thermal power to the cavity. The microwave power 
heats the inside of the food and the thermal power dissi 
pates the resulting moisture and browns the external 
surface of the food. Due to the circulation of heated air 
being concentrated away from the cavity’s walls, they 
remain relatively cool and following completion of 
cooking food, cooler air is circulated in the cavity to 
reduce its temperature so it can be used again in a rela 
tively cool state for the introduction of additional food 
to be cooked and commence the cooking process at 
approximately the same temperature following each 
use. Opening the oven door secures the power to the 
.microwave heating but not that to the thermal heating 
element. 

17 Claims, 5 Drawing Figures 
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MICROWAVE OVENS AND METHODS OF 
COOKING FOODS 

DESCRIPTION 

FIELD OF THE INVENTION 

This invention relates to microwave ovens and to 
methods of cooking food. 

BACKGROUND OF THE INVENTION 

Microwave ovens are capable of cooking, defrosting 
and reheating food very rapidly but, because the heat 
energy is generated within the food itself by agitation of 
the food molecules, the exterior of the food does not 
reach the temperature required for browning. This dis 
advantage is met in known microwave ovens by provid 
ing some form of thermal heating means in addition to 
the microwave generator. For example, British Speci? 
cations Nos. 1172918 and 1332122 disclose ovens which 
have thermal heating elements in addition to micro 
wave generators. , 

Known microwave ovens adopt different ways of 
using the two forms of energy, i.e. the microwave en 
ergy and thermal energy. One known oven produces 
thermal power only during a ?rst cooking period fol 
lowed by microwave power only during a second cook 
ing period, the changeover from thermal power to mi 
crowave power occurring automatically. During the 
?rst period, the thermal power tends to crisp and brown 
food items without cooking them in the middle. During 
the second period when microwave energy only is sup 
plied to the oven, steam is generated as a result of the 
middle of the food becoming heated, and this moisture 
must ?nd its way out of the already crisp and brown 
outside of the food. The result is that the moisture tends 
to break down the outside of the food layer which ab 
sorbs the moisture and becomes soft and unappetizing. 
To disperse the moisture, the oven is vented during the 
second period and the temperature drops within the 
cavity causing deterioration in certain food products, 
particularly pastry items. 
A second known microwave oven operates in the 

reverse sequence, by having a ?rst cooking period dur 
ing which microwave energy only is produced fol~ 
lowed by a second period during which thermal energy 
only is produced. During the ?rst period the oven cav 
ity is vented by a forced ?ow of air to dissipate steam. 
On commencement of the second period, venting ceases 
and the thermal power is applied with the object of 
browning the food item. 
Both of these known microwave ovens fail to deal 

with the problem of dissipating the moisture as it is 
produced during the period of production of micro 
wave energy. Excess moisture causes condensation on 
cool oven surfaces as well as making the food soft and 
pappy. Too much venting to dissipate moisture reduces 
the temperature of the oven while the application of too 
much thermal energy tends to burn the outside of the 
food before the food is cooked in the middle. 
The invention aims to provide a microwave oven and 

a method of cooking food in which the thermal heat 
input into the oven cavity is suf?cient to cope with the 
moisture driven off the food as the latter is cooked by 
microwave energy. To achieve this, it has been found 
that continuous microwave power should be applied 
simultaneously with continuous thermal power. 
Microwave ovens are known in which microwave 

power is applied simultaneously with thermal power. In 
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2 
general, however, such ovens have been large commer 
cial or industrial ovens with high power ratings. This 
has meant that the power needed for the microwave 
generator and for the thermal heating elements for any 
cooking operation has hardly been limited by a power 
input level to the oven. By contrast, the invention is 
concerned with portable, plug-in appliances which are 
designed for domestic use and which can be plugged 
into a domestic socket having a speci?ed power limit 
which differs from country to country. The present 
invention is concerned with providing an oven designed 
to operate with a maximum power input of 1800 watts 
_(to suit the USA), and a oven designed to operate with 
a maximum power input of 3000 watts (to suit the UK). 

It is known to provide microwave ovens with a fan 
which causes a ?ow of hot air (heated by thermal heat 
ing means) to pass over the food being cooked. Success 
ful cooking of food in ‘such microwave ovens depends 
on the correct choice of a number of factors, one of 
which is the pattern of air flow within the oven cavity. 
Once commercially available oven draws heated air 
into the cavity from the mid region of the back wall of 
the cavity, the air being drawn forwardly before split 
ting up into two streams which are turned to ?ow back 
wards along the sides of the oven cavity, before leaving 
the cavity at two locations in the back wall of the cav 
ity. It has been found that this air ?ow pattern does not 
always satisfactorily dissipate moisture generated from 
the food as it is being cooked by the microwave power. 
This is a particular problem with pastry items which 
become soft and pappy if the moisture resulting from 
the cooking is not dissipated by the hot air stream. 

SUMMARY OF THE INVENTION 

According to one aspect of the invention a portable 
microwave oven designed to be powered from a domes 
tic power socket with a rating not exceeding 1800 watts 
comprises a microwave generator for supplying micro 
wave power to a cavity of the oven, a rotatable turnta 
ble on the base of the cavity, thermal heating means 
capable of heating the air within the oven cavity, and 
control means operative to supply continuous micro 
wave power to the cavity simultaneously with the sup 
ply of thermal power to the cavity, whereby the micro 
wave power heats the inside of the food and the thermal 
power dissipates the resulting moisture and browns the 
external surface of the food, the thermal heating means 
comprising an electrical heating element and fan means 
for recirculating air over the element and through the 
cavity, the fan means causing a forced ?ow of air, 
heated by the thermal heating means, to enter the cavity 
from one side thereof, to pass over the turntable and 
leave the cavity from the other side thereof. 

Preferably, the oven cavity has a rear wall behind 
which is a compartment accommodating the electrical 
heating element, the rear wall having on said one side an 
aperture allowing hot air to be forced by the fan to enter 
the cavity over a substantial height thereof, and the rear 
wall having adjacent the bottom corner at the other side 
a fan constituting said fan means. 

Preferably, the power rating of the oven does not 
exceed 1620 watts, which allows a margin for US 
power limits. 
According to another aspect of the invention a porta 

ble microwave oven designed to be powered from a 
domestic power socket with a rating not exceeding 3000 
watts comprises a microwave generator for supplying 
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microwave power to a cavity of the oven, a rotatable 
turntable at the base of the cavity, thermal heating 
means capable of heating the air within the oven cavity, 
and control means operative to supply continuous mi 
crowave power to the oven cavity, simultaneously with 
the supply of thermal power to the cavity, whereby the 
microwave power heats the inside of the food and the 
thermal power dissipates the resulting moisture and 
browns the external surface of the food, the thermal 
heating means comprising an electrical heating element 
and fan means for recirculating air over the element and 
through the cavity, the fan means causing a forced flow 
of air, heated by the thermal heating means, to enter the 
cavity from one side thereof, to pass over the turntable 
and leave the cavity from the other side thereof. 

Preferably the power rating of the oven of said an 
other aspect does not exceed 2650 or 2700 watts, which 
allows a margin for UK power limits. 
According to a further aspect of the invention a 

method of cooking food in a portable microwave oven 
designed to be powered from a domestic power socket 
with a rating either not exceeding 1800 watts, or not 
exceeding 3000 watts, comprises supplying continuous 
microwave power to a cavity of the oven accommodat 
ing the food and simultaneously supplying thermal 
power to the cavity, whereby the microwave power 
heats the inside of the food and the thermal power dissi 
pates the resulting moisture and browns the external 
surface of the food, the thermal power being applied by 
a recirculating flow of air which is forced by a fan to 
pass over an electrical heating element, to enter the 
oven cavity from one side thereof, to pass over the food 
while the latter is rotated on a turntable and to leave the 
oven cavity from the other side thereof. 
With the lower power oven limited to 1620 watts 

total input power for the US market, it was found that 
thermal power of 1250 watts and microwave into the 
cavity of 200 watts produced good results. Since a typi 
cal source of microwave power is about 50% efficient, 
or slightly better, a power input into the cavity of 200 
watts requires a power input to the microwave source 
of about 360 watts. Preferably, the oven has a single 
convection or thermal element producing the thermal 
power, this being sufficient not to require preheating of 
the oven. The microwave source (i.e. the magnetron) 
may be selected to operate at a higher power to deliver 
more power into the cavity, an interlock ensuring that 
the magnetron is on low power setting (i.e. 200 watts 
into the cavity) whenever the thermal element is ener 
gized. 
With the higher power oven limited to 2650 watts for 

the UK market, more power is available and there are 
less constraints. There may be low, medium and high 
power levels for the magnetron, e.g. corresponding to 
200, 300 and 600 watts into the cavity, and the single 
thermal heating element may have a power rating of 
about 1450 watts. For each of the lower and higher 
ovens, cooking preferably commences from a cold 
oven. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Two microwave ovens according to the invention 
will now be described, by way of example, with refer 
ence to the accompanying drawings, in which: 
FIG. 1 is a perspective view of the ?rst oven, 
FIG. 2 is an electrical circuit diagram of the circuitry 

of the'flrst oven, 
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4 
FIG. 3 is an electrical circuit diagram of the circuitry 

of the second oven, 
FIG. 4 shows an alternative control panel for the 

oven of FIGS. 2 and 3, and 
FIG. 5 is a diagrammatic plan view of either embodi 

ment of oven, showing the flow pattern of hot air within 
the oven. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIGS. 1 and 2 show an oven designed for use in the 
USA where domestic appliances should not have a 
rating more that about 1650 watts. Referring to FIG. 1 
the microwave oven has a casing 1 ?tted with a hinged 
door 2 enclosing a cavity 3. The base is fitted with a 
turntable 5 for rotating the food during cooking. The 
sides of the cavity 3 have shelf guides 6 and the rear 
wall of the cavity 3 is provided with a fan 7 for circulat 
ing air over a convection element 8 (FIGS. 2 and 5) and 
through an apertured plate 9. ‘ 
A control panel 10 has control knobs and dials for the 

cooker. 
FIG. 2 shows the components of the electrical circuit 

of the oven. Power from 115 volt, sixty cycle electrical 
household circuit is led through a 15 amp fuse 12, a 
magnetron cut-out 13, and an on/off switch 14. When 
the switch 14 is closed, power at 115 v at 60 Hz is sup 
plied to a cavity lamp 15 and a blower motor 16 for the 
cooker magnetron 17. A convection timer switch has 
ganged contacts 18, 18a. The contact 18 is connected to 
a motor 19 for the fan 7, a cavity thermostat 20 in series, 
with the convection element 8 of about 1250 watts, a 
?rst relay coil 22, and a second relay coil 33. 
A door switch 24, a microwave timer switch 25 and 

a cook start switch 26 are connected in series in the live 
power supply line 27 which leads power the magnetron 
17 for supplying microwave power to the cavity. The 
contacts 18a and a convection timer motor 36 are con 
nected across the live and neutral lines 27 and 32. A 
convection ‘on’ lamp 30 is connected in parallel across 
the timer motor 36. A microwave timer motor 37 and a 
microwave ‘on’ lamp 38 are connected across the live 
and neutral lines 27 and 32 in the position shown. A 
turntable motor 39 for the turntable 5 is connected 
across a central contact of relay contacts 34 and the 
neutral line 32. The relay coil 33 controls normally 
closed relay contacts 40 connected, together with a 
microwave power change switch 42 and a relay coil 35, 
across the live and neutral lines 27 and 32. A trans 
former 44 takes power into the magnetron 17. A switch 
45 isolates one of two parallel-connected capacitors 46 
so that the magnetron delivers low power. When the 
relay switch 45 is closed, both capacitors 46 are in cir 
cuit and the magnetron 17 delivers high power. On low 
power the magnetron delivers about 200 watts into the 
cavity 3, and on high power the magnetron delivers 
about 650 watts into the cavity 3: Since the magnetron 
is about 50% efficient, the power taken by the magne 

- tron is about twice that delivered to the cavity, in each 

65 

of the low and high power settings. For an output 
power into the cavity of 200 watts, the magnetron re 
quires an input of about 360 watts. 

Considering again FIG. 1, the control panel 10 has 
the following controls: the switch 42 for selecting high 
or low microwave power; a rotary timer 52 which 
controls the motor 37 and which therefore sets the time 
up to a maximum of sixty minutes for which the magne 
tron is operated; the microwave ‘on’ lamp 38; the con 
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vection ‘on’ lamp 30; the main switch 14; a rotary knob 
52 which alters the setting of the thermostat 20 between 
50° and 250° C.; a further rotary timer 53 which con 
trols the motor 36 and therefore sets the time up to a 
maximum of 120 minutes for which the thermal power 

' is produced; and a push-button S4 controlling the 
switch 26 
The oven is used from a cold start in a ‘mixed facility’ 

mode, i.e. with thermal and microwave power, as fol 
lows: 

(a) the microwave timer 50 is set for the desired cook 
ing time; 

(b) the knob 52 is rotated to set the temperature of the 
thermostat 20; 

(c) the convection timer 53 is set for the desired cook 
ing time; 

(d) the door 2 is closed to close switch 24 and the 
cook button 54lis depressed to close the switch 26. 

The turntable 5 will revolve and both timers driven 
by motors 36 and 37 will run simultaneously, causing 
microwave energy and thermal energy to be produced 
simultaneously. 
So long as the relay coil 33 is energized (which oc 

curs so long as the contact 18 is closed) the contacts 40 
are open, which has the effect of ensuring that the mag 
netron produces low power, regardless of the position 
of the switch 42. 
When the convection timer 53 reaches zero, the 

switch contacts 18, 18a open, which de-energises the 
convection heating element 8 and marks the end of the 
cooking period. 

Also, the coils 22 and 33 are tie-energized. De-energi 
zation of the coil 33 causes the contacts 34 to engage 
over. This ensures that the turntable motor can be ener 
gized either through the switches 25 and 26 or through 
the contact 180. The lamp 38 will glow (preferably 
green) as long as microwave power is being produced, 
and the lamp 30 will glow (preferably orange) as long as 
thermal power is being produced. When the microwave 
timer 50 reaches zero, the switch 25 opens, thereby 
isolating the magnetron 17. When the oven door 2 is 
opened, switch 24 opens, thereby cutting off the supply 
of power to the magnetron. The usual short switch 47 is 
connected across the lines 27 and 32 to short out the 
magnetron 17. 
The oven of FIGS. 1 and 2 may be operated in a 

microwave only mode or in a convection only mode, 
but best results have been achieved in the mixed facility 
mode described. 
The relay coil 22 also operates a shutter (or flap) 84 

for venting the oven cavity 3 under certain conditions. 
The shutter 84 is positioned near the top front corner of 
the right-hand side wall of the cavity 3, as shown in 
FIG. 5. When convection heat is being supplied to the 
cavity 3, the relay coil 22 is energized and this closes the 
shutter 84 to prevent the flow of air delivered by the 
blower motor 16 from reaching the cavity 3. When 
convection heat is not being supplied to the cavity 3, the 
coil 22 is de-energized, thereby opening the shutter 84 
and allowing venting of the cavity. During venting, air 
delivered by the motor 16 is forced into the cavity and 
thence to atmosphere to remove moisture from the 
cavity. 
The oven in FIG. 3 has been designed to suit the UK 

market, where power up to almost three kilowatts may 
be drawn from a domestic plug/socket. 

In FIG. 3, parts corresponding to those of FIG. 2 
have been given the same reference numerals. The mi 
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6 
crowave switch 42 has (inaddition to an “off” position) 
low, medium and high power settings, bringing in one, 
two or three capacitors 46 respectively, and in any of 
the three settings the switch 42 closes to conduct power 
to the transformer 44. 

In series with the fuse 12 (rated at 13 amps) is an oven 
thermostat 60 which cuts out if the cavity temperature 
rises too high. A magnetron thermostat 62 performs the 
same function for the magnetron 17. The two switches 
63 and 64 are linked to one another, and the switch 64 
is linked to a timer motor 65 in the following manner. 
The switch 63 is an on/off switch corresponding to the I 
switch 14 of FIG. 2, and the switch 64 opens when the 
timer motor 65 reaches zero, the two switches 63 and 64 
being controlled by a single rotary timer knob on the 
control panel 10. ' 

A convection switch 66 enables the element 8 to be 
energized independently of the automatic timing facility 
afforded by the timer motor 65. Thus, in a manual 
mode, closure of the switch 66 will energize the element 
8, causing thermal power to be produced without time 
limit and without microwave power. For an automatic 
or timed mode, the cook start switch 26 is closed, and 
the timer motor set to run from a preset time. When this 
time has elapsed the switch 64 will open, causing de 
energization of the element 8. 
When the microwave power is required, the switch 

42 is set to the required microwave power level, the 
timer switch controlling the motor 65 is set to the de 
sired time, and the switch 26 is closed. When the timer 
motor 65 reaches zero, the switch 64 will open, causing 
de-energization of the magnetron 17. 
The switch 66 is linked to a thermostat switch 67 in 

the oven cavity, and the monitor switch 47 is mechani 
cally linked to a turntable “off” switch 68. _ 
As for the ?rst embodiment, the oven is normally 

operated with thermal and microwave power being 
produced simultaneously, the end of the cooking period 
being marked by opening of the-switch 64 which ceases 
the production of thermal and microwave power. 
The relay coil 33 controls the contacts 34, as in the 

previous embodiment, and the coil 33 is also used to 
control the shutter 84. When the coil 33 is de-energized, 
air supplied by the blower 16 is directed into the cavity, 
but when the coil 33 is energized the shutter 84 closes an 
air entrance port to the cavity, directing the air to atmo~ 
sphere. 
The invention enables a microwave oven to operate 

very effectively on a maximum power intake suitable 
for US or UK requirements. The simultaneous delivery 
of thermal and microwave power enables the moisture 
to be dissipated by the thermal power as the moisture is 
produced from the inside of the food being cooked by 
microwave power. This has been found to be particu 
larly advantageous for pastry items, which are particu 
larly sensitive to any excess of moisture during cooking. 

Instead of the described control panel 10, the oven of 
FIG. 2 or 3 may be equipped with the panel 70 shown 
in FIG. 4. The panel 70 has touch-sensitive pads, and a 
display 72. The pads comprise a COMBINATION pad 
73, a MICROWAVE pad 74, a CONVECTION pad 
75, two TIME pads 76, a TEMP pad 77, a RESET/ 
OFF pad 78 and a START pad 79. The panel 70 is 
operated as follows in three possible modes: 
(1) Combination cooking mode (ie microwave and ther 

mal power) 
Touch COMBINATION pad 73—-once for low mi 
crowave power twice for medium low microwave 
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power (FIG. 3 only) three times for high micro 
wave power (FIG. 3 only); 

Touch TEMP pad 77 until desired temperature is 
reached, as indicated by FIGS. 80 illuminated in 
display 72; 

Touch TIME pad(s) 76 until desired time is reached 
as indicated by FIGS. 82 in display 72; 

Touch START pad 79. 
During cooking, the display 72 shows the cooking 

time counting down, the temperature selected and the 
COMB mode. For the UK model of FIG. 3, it will also 
show which level of combination. 
(2) Microwave only cooking mode 
Touch MICROWAVE pad 74-—~once for high power 

twice for medium low three times for low power; 
Touch TIME pad(s) 76 until desired time is reached; 
Touch START pad 79. 
During cooking, the display 72 shows the cooking 

time counting down, MW mode and microwave power 
level. 
(3) Convection only cooking mode 
Touch CONVECTION pad 75; 
Touch TEMP pad 77 until desired temperature is 

reached; 
Touch TIME pad(s) 76 until desired time is reached; 
Touch START pad 79. 
If preheat is required, the oven is set up as described 

and heated for a period of time or until the temperature 
is reached. 
To indicate that the temperature is reached, the tem 

perature indicator on the display could ?ash; 
During cooking, the display 72 shows the cooking 

time counting down, the temperature selected and 
CONV mode. 
At the end of the cooking time, a continuous bleep 

will sound and the heat will be automatically switched 
off. 
To switch off bleep sound, touch pad 78 and time of 

day will be displayed. The pad 78 may alternatively be 
a depressible switch. 
The pad 70 may be linked to a microprocessor pro 

viding the necessary control functions to the thermal 
heating elements, the microwave generator and other 
operative components of the oven. 
The apertured plate 9 is positioned at the right-hand 

side of the rear wall 30 and is vertically elongated so as 
to allow hot air to enter the cavity 3 over a substantial 
height thereof. The fan 7 is positioned at the left-hand 
side of the rear wall 3a, near the lower corner, and is 
electrically driven to force a flow of hot air to pass over 
the food while the latter is supported on the rotary 
turntable 5. 
FIG. 5 shows the air ?ow pattern within the oven. 

Hot air passing through the apertured plate 9 enters the 
cavity 3 (arrows 86), passes over the turntable 5 (arrows 
88) and is drawn through the fan 7 (arrows 90) into a a 
compartment 92 at the rear of the cavity 3. Within the 
compartment 92 is arranged the thermal heating ele~ 
ment 8 (shown diagrammatically in FIG. 5) which heats 
the air before the latter enters or re-enters the cavity 3. 
The turntable 5 rotates counter-clockwise as shown in 
FIG. 5 to maximize the relative velocity between the 
hot air entering the cavity through the aperture plate 9 
and the food rotating on the turntable 5. _ 
The described air flow pattern is efficient in heating 

the food, but leaves the walls of the oven cavity cool in 
comparison with known air ?ow patterns where hot air 
is blown alongside the cavity walls. 
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Above the fan 7, the rear wall 30 has vent holes (not 

shown) for venting of moisture to the oven surround 
ings. 

It will be seen from the circuit diagrams of FIGS. 2 
and 3 that if the door is opened during cooking, result 
ing in opening of the switch 24, the magnetron is de 
energized but power continues to the heating element 8. 
Having disclosed my invention, what I claim as new 

and to be secured by Letters Patent of the United States 
1s: 

1. A portable microwave oven designed to be pow 
ered from a domestic power socket with a rating not 
exceeding 1800 watts, comprising a microwave genera 
tor for supplying microwave power to a cavity of the 
oven, a rotatable turntable on the base of said cavity for 
supporting and rotating food therein, thermal heating 
means capable of heating the air within the oven cavity, 
and control means operative to supply continuous mi 
crowave power to said cavity simultaneously with the 
supply of thermal power to said cavity, whereby the 
microwave power heats the inside of the food rotated 
by said turntable and the thermal power dissipates the 
resulting moisture and browns the external surface of 
the food rotated by said turntable, said thermal heating 
means comprising an electrical heating element and fan 
means for recirculating air over said element and 
through said cavity, said fan means causing a forced 
flow of air, heated by said thermal heating means, to 
enter said cavity from one side thereof, to pass around 
and over food on said turntable in a direction opposite to 
its direction of rotation and thereafter to leave said 
cavity from the other side thereof. 

2. A microwave oven according to claim 1, wherein 
said cavity has a rear wall behind which is a compart 
ment accommodating said element, said rear wall hav 
ing on said one side an aperture allowing hot air to be 
forced by said fan means to enter said cavity over a 
substantial height thereof, and said rear wall having 
adjacent the bottom corner at the other side, said fan 
means comprising a fan. 

3. A microwave oven according to claim 1, wherein 
the power rating of the oven does not exceed 1620 
watts, which allows a margin for US power limits. 

4. A microwave oven according to claim 3, wherein 
said thermal heating means produces 1250 watts and 
said microwave generator produces 200 watts in said 
cavity. 

5. A microwave oven according to claim 3, wherein 
said microwave generator is capable of operating at a 
high or low level, an interlock ensuring that said micro 
wave generator is on the low ‘power level whenever 
said electrical heating element is energized. 

6. A portable microwave oven designed to be pow 
ered from a domestic power socket with a rating not 
exceeding 3000 watts comprising a microwave genera 
tor for supplying microwave power to a cavity of the 
oven, a rotatable turntable at the base of said cavity for 
supporting and rotating food therein, thermal heating 
means capable of heating the air within said cavity, and 
control means operative to supply continuous micro 
wave power to said cavity, simultaneously with the 
supply of thermal power to said cavity so that said 
microwave power heats the inside of the food rotated 
by said turntable and said thermal power dissipates the 
resulting moisture and browns the external surface of 
the food, said thermal heating means comprising an 
electrical heating element and fan means for recirculat 
ing air over said element and through said cavity, said 
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fan means causing a forced flow of air, heated by the 
thermal heating means which enters said cavity fom one 
side thereof, passes around and over the food on said 
turntable in a direction opposite to its direction of rota‘ 
tion and thereafter leaves said cavity from the other side 
thereof in a ?ow pattern which permits the walls of said 
cavity to remain relatively unheated. 

7. A microwave oven according to claim 6, wherein 
the power rating of the oven does not exceed 2700 
watts, 

8. A microwave oven according to claim 7, wherein 
the microwave generator has low, medium and high 
power levels. 

9. A microwave oven according to claim 8, wherein 
the low, medium and high power levels correspond to 
200, 300 and 600 watts into the cavity. 

10. A microwave oven according to claim 6, wherein 
the electrical heating element has a power rating of 
substantially 1450 watts. 

11. A method of cooking food in a portable micro 
wave oven, comprising supplying continuous micro 
wave power to a cavity of the oven accommodating the 
food and simultaneously supplying thermal power to 
said cavity so that said microwave power heats the 
inside of the food and the thermal power dissipates the 
resulting moisture and browns the external surface of 
the food, said thermal power being applied to a recircu~ 
lating flow of air which is forced by a fan to pass over 
an electrical heating element behind said cavity, to enter 
said cavity from one side at the rear thereof, to pass 
around and over the food in a single pass within said 
cavity while the food is rotated in an opposite direction 
to said air ?ow on a turntable and thereafter to leave 
said cavity from the other side at the rear thereof for 
being again heated by said element and returned to said 
cavity so that the air flow is continuously circulated in 
the same path around and over the food on said turnta 
ble after having been heated by said element. 

12.‘A method of cooking food in accordance with 
claim 11, wherein said air flow pattern is minimal at the 
sides of said cavity so that the walls of said cavity re 
main relatively unheated. 

13. A portable microwave oven designed to be pow 
ered from a domestic power socket with a rating not 
exceeding 1800 watts, comprising a microwave genera 
tor for supplying microwave‘ power to a cavity of the 
oven, a blower motor for said microwave generator, a 
rotatable turntable on the base of said cavity for sup 
porting and rotating food therein, a port in a wall of said 
cavity, a shuttermovable between an open position in 
which air is blown through the port and into said cavity 
by the blower motor and a closed position in which said 
shutter prevents air delivered by said blower motor 
from reaching said cavity, thermal heating means capa 
ble of heating the air within said oven cavity, and con 
trol means operative to supply continuous microwave 
power to said cavity simultaneously with the supply of 
thermal power to said cavity, whereby the microwave 
power heats the inside of the food and the thermal 
power dissipates the resulting moisture and browns the 
external surface of the food, said thermal heating means 
comprising an electrical heating element and fan means 
for recirculating air over said element and through said 
cavity, said fan means causing a forced flow of air, 
heated by said electrical heating element, to enter said 
cavity from one side thereof, to pass around and over 
the food on said turntable in a direction opposite to its 
direction of rotation and thereafter leave said cavity 
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from the other side thereof, said shutter being in the 
closed position when said electrical heating element is 
energized and in the open position to vent the cavity 
when said electrical heating element is de-energized. 

14. A microwave oven according to claim 13 which 
includes timing means for maintaining the supply of 
electrical power to said microwave generator and said 
heating element for a pre-set cooking time, upon the 
expiration of which said microwave generator and said 
heating element are de-energized to terminate cooking 
and said shutter moves from the closed position to the 
open position to cause air to be blown into the cavity by 
said blower motor. 

15. A portable microwave oven designed to be pow 
ered from a domestic power socket having a standard 
maximum power rating comprising a microwave gener 
ator for supplying microwave power to a cavity of the 
oven, a rotatable turntable on the base of said cavity for 
supporting and rotating food therein, a door for closing 
sid cavity, an electrical door switch operable in depen 
dence upon the position of said door such that said 
switch interrupts the supply of electrical power to said 
microwave generator when the door is open, thermal 
heating means capable of heating the air within said 
cavity, and control means operative to supply continu 
ous microwave power to said cavity simultaneously 
with the supply of thermal power to said cavity so that 
the microwave power heats the inside of the food and 
the thermal power dissipates the resulting moisture and 
browns the external surface of the food, said thermal 
heating means comprising an electrical heating element 
and fan means for recirculating air over said element 
and through said cavity, said fan means causing a forced 
?ow of air heated by the electrical heating element to 
.enter said cavity from one side thereof, to pass over said 
turntable and thereafter to leave said cavity from the 
other side thereof, said microwave generator being 
supplied electrical power through said switch whereas 
said electrical heating element is supplied electrical 
power independently of said switch, so that when said 
door is opened during operation of the oven supply of 
electrical power to said microwave generator is inter 
rupted by the switch and the supply of electrical power 
to the heating element is maintained. 

16. A microwave oven according to claim 15, 
wherein the direction of circulation of the forced ?ow 
of air is opposite to the direction of rotation of said 
turntable when the oven is viewed in plan. 

17. A portable microwave oven designed to be pow 
ered from a domestic power socket with conventional 
wattage limitations comprising a microwave generator 
for supplying microwave power to a cavity of the oven, 
a rotatable turntable on the base of said cavity for sup 
porting and rotating the food therein, thermal heating 
means capable of heating the air within said cavity, and 
control means operative to supply continuous micro 
wave power to said cavity simultaneously with the 
supply of thermal power to said cavity in a manner that 
the microwave power heats the inside of the food and 
the thermal power dissipates the resulting moisture and 
browns the external surface of the food, said thermal 
heating means comprising an electrical heating element 
and fan means for recirculating air over said element 

‘ and through said cavity, said fan means causing a forced 
65 flow of air heated by said element to enter the cavity 

from one side thereof, to pass around and over the food 
on said turntable in a direction opposite to its direction 
of rotation and thereafter to leave said cavity from the 
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other ‘side thereof, the oven having a control panel with 
a ?rst touch pad for seleting simultaneous microwave 
and thermal power into said cavity, a second touch pad 
for selecting microwave power only to said cavity, a 
third touch pad for selecting thermal power only into 
said cavity, a fourth touch pad for setting cooking time, 
a ?fth touch pad for setting maximum temperature, and 
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12 
a sixth touch pad for starting cooking, so that a user 
wishing to have simultaneous microwave and thermal 
power touches said ?rst touch pad to select the combi 
nation mode, said fourth touch pad to set the cooking 
time, said ?fth touch pad to select the maximum temper 
ature and, said sixth touch pad to commence cooking. 

* lll * * * 


